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mm^sm t & o x v> s _b^?^t t „ i±iii«^T* k see $ ti& rmmm t * m z. x & 

l tz AiJMrmm & ^t«fs± $ *tx%n-t %> igmmmzw. t- & ^ x , 
&n~t z m m&wmtf t * m k x & n . 

imm 2 ] 

WZX 19 % ±^«om^ffiP ? HPS15-e^L7tAXJItKz:Mm^T?#^«il!ltc0^*^ 

£ -r t 1 1- & it *g 1 mmommBmrnWo 
[it &m 6 j 

-hfB£3#Jf tii^^^;v^ b%^x\,*z>z\t £#m 1 1 ~ 5 ofiitLfr 1 51 
IB^?>mffiiD5e=i£go 

8 ] 

iw*a 9 ] 

±IBJR^*fflWP«OltS3&» % 1 0//m^±5 0 0 ^ m£lTt*J £ t 
[»3fc£ 1 0 ] 
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[0 0 0 1 ] 

[»*a*i 

[0 0 0 2] 
[0 0 0 3] 

J; ? %4 *y?-->e^fl/ii^ 4 * ><Dffi. *) fex%>& #7 £ f-* *)V<nmffl*Mffl-f2> 

r- v tfrbmrnzix, y- y itm'm&^tkmm&mMzm&ir & z t izx vmm-rz « 

[0 0 0 4] 

* * > * * ;v OfllMlf gOffi £ m#> & tz #> iz it , 1}L ft & -CUt * ff 9 
[0 0 0 5] 

1 1 \ 1 2 W t>f t^>JH 1 2 *^LT^tL-2>mil!5^ff 

it^o _hfBAXJ5t5C-»ill llli, 1 3 £ft3J& ^7Xf -f y 

U5»)jK1 l 4HM»te>^/jN?Ll 1 5K3&jftS*i/cv>& 0 2oKtt^e>*tfc7M#i£«l l 
3©-*©«KI±, lli 1 1 6 3& s t£A$*U £<&Ml 1 6^LT11W1 1 7 3* 

ts:»t5>*vrv>*o ^oflicii^ mi i 8**iJtA$*u ^c7>m^i 1 8£^lttM#?£ 

il 13 1,ZttLXT-X 1 1 9t&*&£*l-CV>& 0 
[0 0 0 6] 

i:-e, ±|£/>?L1 1 5 KAiflBJJziSJR l 1 UlitS^tUli, jeilto (A 
) im^^f-fV^ (B) SttMIfi i) <g*fr-£i£> (C) TK^FM^O^-r^O^ 

[0 0 0 7] 

(a) mum^j >t-4 >rmxit, it, Hsosflic^tJ:^, *»swti 13 

(H8KI4H**-f) *tt£J*tt$J9>fcl 1 4^0£##K^j£$*L-CV*£/h?L 1 1 5C 

, mnrnwn 1 o»A-7^ffti>)oit4o £©«»t»±j»k#«i i o»±, 

1 1 5*ASC«fc«ST?> ft© «J*1 14©$IlIJ^ffit4J:^:l!)±^tv^ 

ttfcft, HI8 0^1Sltc^-r J: -5 tc, JBK»«tl 1 0>6 ? ft^J>)>Kl 14©|5I«:#ttt4i 
i:fc«fcl5 N S^tc^bL/iAXJitS-mai 1 autfctt, Sfeflotf 

[0 0 0 8] 

mz^ (B) Mffl«f*)^*ft"T?tt, B9©±S^ti^K, imWMl 1 3 (H 
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tt$J«J«l 1 4 fc5£j£$*i/CV>&/.h?Ll 1 5 (DTUftW^UtfflU&Wk LTi3< 

*H) K&V&fflB (fcifclMS) *±#3«tfcfcJ:tK *fl^FR 1 2 l&ttiiU!)JKl 
1 4 w3EWKSHJ$**o «K /h?Ll 1 5«©Hn»^ll 2 1 K.X *) 

MtftLtiymKte&o %h\z*<o^ B9 0TftK^tJ:^:, 2 o jcftiaj <b *i fcajt»* 
ttl l 3«o» (BBt»2EH) fc*»t&*lB (*C**1B) mWiiCiO, # 
^11 2 l«:tt-g)«9«l 1 4 0$ii:lii^l>o CiifUcJ:*), /]>?Ll 1 5 Oflfc^OM 
PiJia^Kl 2 H J IW;tlt«;So /h?Ll 1 5 <Dl^j<Dmu\Z^X 

> 2 mmmifZAnmn-mmi 1 i«$c£*l&<> 

[0 0 0 91 

^ti, (C) 7R¥M&-e{±, H7^t**WI 1 1 3tf ? ttiaj»JlU 1 4»CJ:«J±TK 
tt£Jk*ifclKI^&&o toil, Hll 0 (a) fcat*J:}fc, itWVMl 1 
7t/RLi l 5*IIK*ifci l otil, S?J3t«v#$ii l O^SicmtLtAHiri 
Hi 1 1 &&<d£#otK m l 0 (b) Km-t£ -5 /h?Ll 1 5 «fc 19 JtffiJO«fi07KJE 
*±WiU:J: 0 1 1 0 *T:£K#e>**T?*ft3*a£fc£J: i9 AXBWIC— 

til 1 1 *M$u-*Z>o 
[0 0 10] 

XEMl 1 l^MCMt^iWfll^otv^o i"**)^, -LIB (A) MH^ 
<< >T4 >ymx*i±, J©K»«[i i o^ttiaJ^i i 4©«^|L, -Hfrfc?*ffcL-c 
AXJBH— *fflt 1 1 1 4:*4*-etc«^^e>«r+^S:S-r«6 0 (B) Sfi MIfi *) 

fc^SiTNi. AXIIK-mmi 1 1 fcJBJft-*-*«rfc*?Ll 1 5*^^7 1/>fWWi 

<2> o 

[0011] 

(C) TfcsFM&O? *>, *?Ll 1 5*r*v>/£HiK»*l 1 0tf*B 
oZft-omG- (010 (a) KMt. AXfl&«xmjR<7)^*«A*fi9twtt^<«l«i 

-C§fcv> 0 **li0>;U *<kt»[ltiai£Jl±*5|-t-*»'&-* , **o ifc* /JhFLI 1 5 X*)±m 

<Dm<ofos.*±ifz>zii kx vmt-tzm&fcit, mbtizAxmn—nmi 1 lt-^v* 
mt^#}t£:^-m<D±.\z$L x^ztztb, jmwL<r>mm% x\z x zjmx-zvw-ffi&m 

tiZt, Alilfriil 1 HHrdzmtiZo L^fc, *»«Mtl 1 3»c*5»**±T# 
«<0JE*IS*jE*t*3> hn-^-r^OlijiLv^*^ #<b AXItM-SM 1 1 1 tt 

[0 0 12] 
[0 0 13] 

itobo m# * w e> * k -r * * * e « . >r * > * * *fr¥-<omi& t wtm * ran* cams-? 

[0 0 14] 

*ffi : tt2f) o HI 1 1 {ZTjk-tX 7 ±»jRflll 0 l^ii^T 

M«l 0 2©2o©»j(Di*fl|itT^4. ±»««1 0 10JiE®Cli»t»^aRH/jN?Ll 0 

mgE# 2004-3097406 



#JH 2 0 0 3-3 2 8 6 9 6 ^-l? : 3/ 

SififfiWhtitz? 4 )VJ* l 0 3#W;#tt<b*LTV^ 0 T^ffil 0 2izmwi~m 

□IfP 1 0 4 I? , ^^n'-#7X 1 0 6&mMMX-mfc2tiX\,*Z 0 fUi^A'-# 
•7*1 0 6 K{iT#n-*^;Wi flas^f) ^j£$*i-CV>£ 0 _k«*f 1 0 1 

KW\ J8IS¥®m^<o^t|WiMtc, m^i 1 6/&*&A$*U l 6 5:^LTm»fE 

Wl 1 7^|glt^aTV^ 0 T««l 0 2Cii, WM1 1 8rt*t£A£*U i 

(DWMl 1 8 ^^LTTiWl 0 2«LTT-* 1 1 9^&£*LT^£ 0 
[0 0 15] 

fc-fc <9> />?Ll 0 5 «S^^Jpv>jg|£0j&1-.s> o ±»*flf l 0 1 iT»iRtt 

10 2 fc&AU /h?Ll 0 5 izj&f&ZfifzB^mtfjJ^-JfyZ 1 0 6 tifcr 

u-^yjvm Kmi-ztx-TW a ^t-±Mti o ioje* (Tfcff) < -r ^> 

[0 0 16] 

zommmfcmwxit, ±mmm 1 o 1 <dj±jjz^ <-tzztK£*)^ Axmn-nm 

, T^n-x^;vjf^5:#$tL^c7)T% 1 0 1 frbKlJ^frW hfiX^X & AX 

n a) o*i^v>xi o 7xxj:mm-mm*mm'f2>zhtfx&z<Dx^ axi&k- 

[^MvFlflfcltfc 1 ] Bayley,H. , Cremer.P. Stochastic sensors inspired by biology, 
Nature413, 226-230 (2001) 

[^#fF\£ifc2] Ide.T. , Takeuchi.U. , Yanagida.T. Development of an Experimen 
tal Apparatus for Simultaneous Observation of Optical and Electrical Signals 
from Single Ion Cannels, Single Mo 1. 3(2002)1,33-42 

[0 0 17] 

[0 0 18] 

3(7)/Jn?L1 0 5 bzfimztitzAJimW-mmi l H±, fj^-if^^l 0 6±OT2fn- 

i o 8 ^5:#^ttrXT^ip]^(±^i:^^ 0 tzztK iWioi^ir; 

t^mi o 2^^ i>t,zmMmx$>&?zit>^ ±mtmi o icdje^&sk l^^, ±m 
mi o i (mi 2^»±a^*r) ojswtwW&^i^ (^WH^m xu, ^m<om 

[0 0 19] 

i-^i t^Slit^^o *<Dtztb, ±&Ltz (C) tK¥MS^9*>, /.KFLl 1 5«fcf?_h1U 
(Dmvfc&lt^f&ZtKS: ^omit-f^^ (010 (b) #Rtl) tlWI^H. AXfliMX 
SHU tm^^^ffi^^S^^^^^latL-cLtv^ AXJ!tK-ajKl 1 1 ii 

[0 0 2 0] 

±m$t5k<DW>ffiwifcmmxi±, 2-D<Dfe®.m*m^x^z>tz#>, mmm^mm 

[0 0 2 1 ] 

*$&wii, ±mi&&<vmm£jz&fr%zti?zi><7>x$>vx, *<ds$u±, ^l/^ax 
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T&tumzmmKm&'t&mik kvhb. km v> * c t a* nr m & , Axmscxmim * # * m 

[0 0 2 2] 

w t *» * ^ mMj^s n > axjbih ~ mm £ l r m ti z mm * m je w m t-tz 
mm £ ii& rmrnm t -t & 9 > ^mwrn^mm k m ps^s 2 *ir v> 
±»*»ojiE^jftffl n p»-e^jft l axjii «xmm& 3d$/i± \zwtm $ ^x%w-t^m. 

mm^mWK^r, ±f23£#Jf £itMKlftai-&Ji=«i, ±»JlDlti5J:0 r JBS« 

□«*C3gJiEL/sAIJIBJtX»II*T#««fiK»fc £ t K X *) , HAXBIJCXgffll 
[0 0 2 3] 

e>tL, ±»^©JKBf^¥tT*^riRiJ-*v^r %3cje*AxiiBKx*it*^jK-f-ac: taw 

[0 0 2 4] 

*5&mtzfrfr2>mm.fflfcmm3;, mm&xvtmm&nwwizmttixMm-sfiz 
±m^m<Dm^mmnmxM^LtzAxmM~nm^T^m.mm\zmhi^& zt*3& 

[0 0 2 5] 

3tAXJUfXfi«|«:T*iR«1l!ltc*fei^-a ^t^oti iv> 0 ±8BIBfi| 
[0 0 2 6] 

[0 0 2 7] 

-i^i «J*ft LV> 0 £lbK, ±EflS^f-y;WJi^iP$tt, 5 0 n mJBUt 2 mmfilTf* 
[0 0 2 8] 

[0 0 2 9] 

#*Wfc****ift»g5£«*tt, ±E«t^J«fflHPffitf3iaS**, 1 0//ram±5 
[0 0 3 0] 

4tHC, gf©T^i:ii, 3t»»±OAXJ8JtXfiK«:«»¥ili:-r**^«»^a: 
[0 0 3 1 ] 
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[0 0 3 2] 
[0 0 3 3] 

<< * y * * * ;v <d mm t mat <d m # *• m % * k -t % tz & u *> x & a » 

[0 0 3 4] 

csy&^M i ] 

[0 0 3 5] 

( i ) Axmn-mm*m-f2>w,mmfemm<o-w 

[0 0 3 6] 

*%®izfrfr&w.mmfemwii*, m 1 ra-ti a Axj9t»xsii2 ±?m« 
t*ATv>4, AxiiK-mm2{±, ±?tm«3ojs®9 nigtte>tL-cv^/jN?L 

. ±mmm 3 4 -e^ l £ axu k - 2 * t*«« sici^i-tir^otcj: 

ft* Lv> 0 
[0 0 3 7] 

[0 0 3 8] 

<AXJlSz:aM> 

XfBAXJ3IK-mm 2 «\ ±l2co i $ ^ ±»«&» 3 WJg® 9 fcfflifb fttzA<^ 4 fc^ 
$£*i£o AXJfc«-*Jg|2tit, J: dfc, <WL4 Lfclfe, Tit 

&«8 0TOOJE;ft£&T£«£fcKJ: *K AXJ3t«xmH 2 _LSB i D , ±«3<0 

Mi^™i8«A^^ Axig»-mM2 *T\,-Bh**tx?mm5 t&mmt 

[0 0 3 9] 
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[0 0 4 0] 
[0 0 4 1] 

ffim<Dmn*M&Ltzi>v>X'$>vXi> x^ 0 ttz, <i*y?-M*)\><n%imm<Dtzsb\z^ 

[0 0 4 2] 

, lfiS(4 5mg/mUJ)l±, 4 0 m g/mLJ^T"C&& £ bfflfrt L < > 15mg/ 
mLm±> 2 0rag/mL£JlT-e*^^t^J:!)5fiL^ o 
[0 0 4 3] 
<Jti#i£«> 

±i5±^«3{i, isi9 K/Ku^j&stu *mwLzmm*jmt%ox^2>m-%*x~ 

3 £ ? fc. ±|3/h?L4 KAXj§gfi-m$|2 Sr^-TS i * 0 
[0 0 4 4] 

±IB/J>?L4 tt±|B±»ifc«3 OJisW 9 K^jSS*ltv»*U* J:v»5&* % J&IB 
*iTv»a £ Ojfi Lv^ 0 dtuci i9T^i »? oft^J&fcs&Bfcfr-S £ fc*»t?#* 
o i/c, ±tB*?L4 f±XIEJiE®9 twlt^^^tL-CV^-C^ J:v>U ±ffi±»«D» 3 OJlE® 
9 fcWP*B*tS»t»HIP«Bfc/h?L4 *MU7^A*IfU;^t*otUv> 0 
*?L4 W\ E#j&*1 0//mJ£U^ SOO^mSTO^itWIK^ 5 0 // mJ^Lh. 
2 0 0 /imJ^TOSit^ hizjfrt Lv^o CitUiJ: *K AIflBKX»|j|*£0fcJ&jS 

[0 0 4 5] 

f^^, #V -r h 7 7Wnxf-i/^©7 7iWWat:fv>ibtLS 0 X 
IB/h?L4 * : &J&-tZ& i m9Xl±7<{ frA^mZteO. lmmJy.X, 0. 3mmSiTf*4 

®9X}±7^;WAO^^f|5^coff$ J; 19 t»<JpX-r*ifc*»J: Lv* c ZtilzX *) 

[0 0 4 6] 

Xffi/h?L4fi. Izmir Xd%fe&teto(DJjmteXvXJ&j8.-rzz.tT!>*X% 

h 0 t-r, z<fti$txpiMmzmmizw<>tzxT>uxwztfAs*-i--^X'f&i-z>o 

*fcd*L*±SB'.HFL4 *1B CM <#|iLfj , »t, ifLfj-ltfclBfcRW-H^fc-r**^* 

<b § * fc t * * T-ff Ltt# „ -Off)* ^HOXf-e-SJ <9 flU* i i: t?/h?L 4 

3^*5ft4 0 /h?L 4 li^nn^jvi,/^ 9 J ~ )\sX%fc&-i' 2>Z.bbz£t) 7F#&$^ & 

[0 0 4 7] 
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T?***^, -e-OWKiO. 5mmJ£Lh. 2 0 mmm**^ £ tWffti L < , 1.0m 
mJSJL_b % 1 OramKTO^: fcrt*4 tv> 0 ±|5±»« 3 £ f4. 

i9F*L<{±±flBrtS5& f O. 5 mm, 4 »? 0 4 L < 14 1 0 // m t T?/MBKfe-*- *> £ 1 AT £ * 
. ifc^ ±»«»3 0$«f±iKFtcpiJfe$fLS4 0t?Uftv^ 0. 0 1cmHU> 1. 

o c m 3 JSLTT?* iiimu', $ ic, ±mm.m 3 0 . 0 0 l c m 3 1 -C/h 

[0 0 4 8] 

$ h \z, ±|B±»»« 3 OJtffi/ML 4 *M)&1rZ&$-&.9\-<Dtt%. i> , #t*|R5fe$ *l& 
<7>-C(4£v^ #!ix.i4\ #9*, ^^f-f y ^^^^fbtt-So 
10 0 4 9] 

I=li2l±, ±i£i&j* 3 43 4 tTFMffiKfPt*: £ *Lfc;ic$gifc LTV^o itt 

14, AIJBHI-*K2 0T»tBMt8fli**. W^S»15 MLTV^t^^if 

[0 0 5 0] 

[0 0 5 1 ] 

±SBT»ifcfll 8 (4, _t»ifc» 3 WT* £KS$ tiTii »J N 6 43 4 tfraNBfia#8B# 7 

\Z 14, AXJ||«- M)» 2 £ 3t«p-f & £#6 5 tmif h tlTiS ^ , ±?M« 3 0/h?L 4 "CI? 
jfi L AXJI&®- SSI 2 (4 „ Ji 5 ± t »fth £ -fr-c^-r 4i^&otv»i. 
[0 0 5 2] 

±KT»«Efli 8 a % ±mmm 3 ojg® 9 <o^n 4 k Ainim-M 2 imm-tz tti> 

fc, T&mz fifz AXfltg-fim 2 5 l?5fc5£»c3£#M-* fcifcfcK»t 5» *t&« * o 

[0 0 5 3 ] 

T^t£«8 0^H4#KE&5£$*i£ fcO-CJ4&V^ 0. lmm 3 Jfil, 10mm 3 JSLT 
■e*4it#jJiL<, 0. 5mm 3 mX, 3. 5 mm 3 JiTt*l. £ iifi Lv> 0 d*L 

£41?, *$&wizfrfr%>n>ffimfemmi /M!<z> * :/± ^^^-r ^ - 1 ^njfg t ^ >9 

[0 0 5 4] 

friz, T»fBL*8«r3gjft-rajS«6, W3fH5t7 ato^t^K^tJo 
[0 0 5 5] 

-6 ? ^6 i J:»ift* 3*5 HIKE* £*L& 0 ^OJS^6 43 4 WPi##^ 7 at*H4*LS 
£ ^ K 4 •) „ ±«F«Mt 3 <DT?j tCT»«DW 8 $ *i S 0 ±iaj&« 6 (D%^ (4# iC Pl^ 

$tL^> *>OT-{4& < , 3t#JS5Sr*lSC«ifT?§«&#iaT**LtfJ:v>o Lfc^ot, mM. 
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[0 0 5 6] 
[0 0 5 7] 

t tz. feffi.6<QBfri>&tzmfcZtl%> fcOTrfi&V^ 0. 1 mmJJl±, 1. OmmSi 

. lmmJSU^ 0. 1 7mmttTT'l)^; ijfifi LV^ G J: »k i^MPtfccD** 

[0 0 5 8] 

[0 0 5 9] 

±IB3dfJf 5 I^^^JH^ i O J i i: J; 19 $f i Lv^ 0 JiIB^^^t L 
[0 0 6 0] 

±E:£8fJ1 5 OffSti. #tcRSfeStL* & ©f(i^V>^ 5 0 nmJSJLL, 2 mmlT-C 

PI^£*L& 6<D-C{±*v^* % 5 0nma±, 2 0 // mfilTt** £ 3*«fc *) 0* L < > 1 
0 0nmm±, 2 0 m£lTt*4 i I^t Lv» 0 £*UzJ: *K ftHP&WW 

XSrfflv^S jt^mst-iJv^tt, AXJiI»-*mt»lx>Xi: tf>ffi«*/h$ < £ 

W»V>X*fflv>4*^-^j± % AXI»5fz:SJR2**J6*6 03t«FJi51ll«>M*»<b2 0 // 
maTO&ttCibSit^iLv*. £*Lfc J: ^ _h|H«-!»V^X**«i^«^**ii: 
7& ? -e^-5.o £ Mr, ^x.lf, ia»*fc3fc*fliv»*»#fctt, ±E5£«rii 5 OJ?*ti, 1 0 0 
nmlUi, 2 0 0 nrnmTT'^^. t^J: * LV> 0 CtU'J:^ »«tf W^^fcWSt* 

tfW&LS <D%Wm 5%<om®frh 1 0 0 nmJBLL, 2 0 0 nmJaT^ll^^itif 
[0 0 6 1] 

X^o mx.it. Mrfctftft — mt LXity 5 t Lt, flS^f-^-ejfeSTJyn-x* 

[0 0 6 2] 

Jh*8UI 3 <7)/>?L 4 XJ&$C L tz AXS&K- MM 2 tt , TmWm 8 US h t -£ £ i t K 
X *) , »AIffiKXM2 *»fbLfc#®T?±ffiX«9i 5 fcSHttS*, ±|B;£if if 5 XT' 
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[0 0 6 3] 

< IB 

IBMHSafffoW" 7 aW\ Ell fcv*LE!3 fcjjcl-J:? ic, ±*t$ffi 3 fcj&K 6 OIBtcCS 
[0 0 6 4] 

±IBIBRI«#SP*r7 aii, ±*#?£«3 is XVmU6 OIBK0f36OlBH*«»U TM 

, ®I;U4\ rtW^f^fcftoTiJiJ, i(Off$©»«-|:, T^ifcffi 8 KSt^t-TfcMtfcg 
« RTfg 4 o T V> £ W £ i i: § S o L TT*«fll 8 {±±IBIBBI#«F«B*f 7 

a t±w«3 tmm.6 txjimn~mm2 tx^mztL&z 1 t%& 0 t 

8 tfc^ffl t^SitCii), ±»«» 3 tTiti 8 t KJE&Sgtf** S 
Mtifeo-C^ 4«6t:W4*flIK*JfeLfeAII8lt-li2©3l«i9nT*k4*, 

[0 0 6 5] 

^Jfe^^t?fflV^tL*±faraPg^«5^7 ati, _t£&£T£l$i^PLTV>£ fc 

Axi&st— SK2 **, T#«flmw6 a,-?, M6 tc^^ttTt^s 5 £ 

J: t< > <-Ort#tt, 0. 2 5mma±, 2. 5 mmJSLTT?** 

itWJK, 0. 5mmfti, 1. 5 mm^T-CabS £ t#X *J «Fi Lv> 0 £ tLfc J: 
0 8 «>^fc±&Lfc$EHrt 7 R 

ttOMttt^f^rtSfc^Sii©!, -r^^*>T««8OH0MOjy^ti, 0. 0 
5mmfii, 0. 5mmfilTO5i^|ftL<, 0. 1 mmJSUt. 0. 3 mmMT"e 
Lv>„ itticj: 19, TJ&ifcJt 1 7 J: 19 +#4 6 <D birZ £ t 

[0 0 6 6] 

**»liO^I8-Cfflv^*LS|BHI«»«P*J-7 afi, JilBXi£&«3 £«£t^i£6 OWRifc 
mmmt ^oT^ 0 „ ^WRlO^btC J: , ±»«t«3 CO/ML 4 -CMtfcAIJIRZ 

[0 0 6 7] 

< L/c^T% J3l«}§i£l 2 £±?§i&}t 3 0/ML4 Kjfc*1-* 0 0 2 (b) £3* 

•f.fcdfc. XfBP^Rli&Ai <i-& is AXJH@-fiHI2_blH$J: *) ±»«« 3 o^cftFiK*^ 

*«« 8 Km. a u Ax^g-mm 2 ofiT^izm h &%wm 5 1 mm-fz » - ^«tA 

WPHfcSMfcS^StfcfcJ: *K AXJl®xmg|2 Z&mKJ&j£-tZ>Zt&uSffit%2>o 
[0 0 6 8] 

LTt^oT, ±EIBHI*SMbT>r«6&IBP»««HW«-7 a LTt4. «»i-*IBW«r^bS 

65WJ:HiMW<>o-C*o-Ci J:v»U IBHtfgftffi#7 aOMwttfCJ: 
^^J^&f^b&Wtg&fcO-C&oTfc «tv> 0 jft Lv>— fflfc LTt4. 5£tt# 

mSE# 2004-3097406 



mm 2003-328696 



^-v: 10/ 



[0 0 6 9] 

ttz, in 3 kk? xiiz, mm&WBtt 7 a * x x/mm. 6 *m ^xymtm szt&j&l 

[0 0 7 01 

±Kmraii]gi5 (mmnwm&) 1 3 {±±^^a 3 izm.%M ^mm s *us 15 , axjik 
^mm 2 >f * > ^ ^ * )v*jtLxmti& wm *mmm t & o -c v> & mwu 

[0 0 7 1] 

H&ASft&m^l 5 fc. i^IIl 5 icfttt$fL«J|IM# 1 8 fc, 1 8 K«4C 

wt«»$*L*«aEth (m^-fr-f) tm*js**»fict**T?S4. m stir 

14, flflx.lt Ag-AgC 1 fetL* j&*#fcR£3;HS tOt?ll4v> 0 ±iiPM^ 

[0 0 7 2] 

X-t&o iOfcifflV>f>il57-A« (T-X#«) 1 4 t LTttifcfcR5£3*L& 

, Cli 1 6 *SAU CO^l 6 \ZT-**&Wi-t%ffiWut%:^X\<*tl\3: 

X^ Q &i3 N S®1 6li±8B*ffil 5 tmCi><DZm^&Z ttfX^Zo 
[0 0 7 3] 

4*:, ±iBm»Mi 3 k x *)mm*Mfe-tz>gcfoM%^mz'D^xi>^ #KR$ts 
m^<o^ a§s, 4W»©H5£fc5£*a*iiriBfcfc* 0 

[0 0 7 4] 

T&fcztix^zmt Kim Kit^mmm vt^mm^m 1 mm^htix^^^tim- 

-e&*Ut #3*SH8H»1 7M«*!!fli:lv^ 
:t^^, *#Wfclt Mx.lt £«»%Bbie£j6Sffm4*P»f 6*iSjWfcR5& 
&o-ci4&v* 0 

[0 0 7 5] 

±e#wi*«ti 7 izx&mmtLxa^ flnx.it hoiwHK#?£:ftijiwL;fc>r 

tv^it^itii 71c x vmmi-zztk-aimx'&Zo $eic. 3bfc^L*:j§i 
M^m^tzAT.mm~mm2 *m^xmmfr=F<DWi£i:mm-t2>zti>x£2> 0 *>*>^ 

jfc^SB 56 14 £ ft <b H mfc £ ft & % co T 14 & < „ t£*£-£fl <9 <b tf> & $ tt d & 0 

[0 0 7 6] 

££ 0 -f *>^*;v&M*&A,*:AXJli«-mfflC2 &Mv>t. 

frZfrLxmttzmffizmmL. mmt \.x<o&mm&mxjLftikit#'t 
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^ l ?t -r s -r ^™ t & s o 

10 0 7 7] 

±l5AXJ3&K3mm2 KM^&StiS-f ^f-^JWi, £#:m^<b#i§t • 
[0 0 7 8] 
[0 0 7 9] 

(2) AIJ&ltHM0&fc<B#0 

4 k AxjiiK- mm 2 * mm-t s #n * m 2 K&^-cra-f s 0 

[0 0 8 0] 
[0 0 8 1] 

±»ifc«3i3 J:irF»iS*8 *±gB7K»«L-C»3tt-C^<o ^:®2 (a) 
jjrT J: -5 fc, 7 a *JDWllS^*tJS"C. 'h?L4 fc±|BIBK»ifc 1 2 

So ^©t> 12 (b) K^-TX n ±t&?fc*3 i&*K%\%±if&ZbK.£ «K ±* 
«» 3 <0*«F«3&*AXI!S«-«m 2 0±ffl* &T»ift*l 8 HA 0 AXJiiRxmm 2 

WT-filzBhtro £OiM:U, AXJ3t«-mm 2 5 t^jS* LT»flr*-S 0 

[0 0 8 2] 

mm$kw&&7 a*wffi-z*£-c±mmm*mkz*tz>z.tizx *k axjh 
»-mm 2 *wc&mr- : Bj&-f2> z. j: § s o * <£ ^ tc±*iftfli 3 <DR.~jj *-m< 

L "C AXIt HZimm 2 Sr T»«EflHB « <b £ * S *g> fc Jfc-ST L AXJM ~ mm 2 
t^JStSit^lSo Ji*»« 3 OE&fcft «F^»JJ^H*v»T, 
AXIS® - mm 2 CO ffiW— 5e L&V* 0 tJDx. tft^^ 9ttX.V t *tLKtit< /h?L 4 MISO 
M9 0liK**fl!*tl!£ffeLr, AX]»«xmJK2*«jajKHfl|^^»e)*, BffSi^Kffl 
WifA-tSo -tt^AXJHR-Sm2 0^^tHo^7& s ^o d*Lfc*frLt\ NHfitff 

ftfc «£ S ^^ffc^fe i <b * v^o 
[0 0 8 3] 

»£\ ™©*$v»AXJfcRXSK2O0Ms*ft**fcWU <9 A# fcEfcrt^S-e* 
So 1-&fcib±^&«<D7fcJE£A§ <-r*ifc*C±#«J|»fcJ: ») # < S 
dt^H-C^So «*.H\ St#5 0 0 ^mOAXJraS^mmw Sfca&Ktt 
*»^^^3 ~ 5 mmSgMt^S^ t#* ? 5 0 ^ m0^f±*^T&Ogl$7&s2 
0mmJSL±!^ST?*So ^(Ofztb^ ®«<0/h£v»AIllBKXSje2 *Mi&-f Ztz&fctegt 
1^ ^ < ^ o t L f H F4i^^* 4 c itLH^tL, T^«8 0EA*fiT$* 
S»#^tt, ±fBP3S/SC3&*'Srv^«) % XM« 3 «: A# < i"S £ <h < , W«0/>Sv»A 

xffiK - mm 2 iikmi. * fc, AxstK- mm 2 $ < -r s £ t 

[0 0 8 4] 

tbaEiff 2004-3097406 
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«3WJ!g®9 &nHftm(#7 a fcjg«6 fcfc «fc 0ffl^^^^oTV^ o 

XfltK-Sm 2 ©UAte* J: l? -Jf|pJ±-f 4 £ &X § £ 0 
[0 0 8 5] 

L^oT, #S&Efc«: % ±ffiO#ffi-C. AXJfiSTZlfiJ»2 Sr^Jft-ta^fet'&^tt* 

(/HL4) «^^tv^±j|t«3 tTiti8 t^lv^ 0 T*««8tt, _h»ifc 
«3<OT#K@£g£*L, AIlf-112 *r3t»i"4X»Ji 5 6 3& 

v K±mmm vmm. 6 <d m kwt^ mm* ®.w-r * ® muwm 7 a £ # -c & 19 
> mmfc6&£vrm&nutt7 aKmtti&ztKxvwj&ztiT^Zo zzx±mm 

m®WUtt 7 a fi ±*ifc|* 3 is J: tfjg^ 6 © |R] Pi «: ^b^rtg t4o0^ 0 H ^ 

*AXJ)tK-mJl^^^f±^ ±i3m^ffllBPSE5 (/>?L4) 0_tv«« 3 ffl * J: V s T 

[0 0 8 6] 

(3) *%>w<om& 

SefcftS** - fc ^-e § £ o-c. >r * >f? * )v * AXIISxsm 2 fc*&#&A,£:RJIB-C 
4 > L jRJg-c >f * > * * ;v oflfct fc «fg * fwjB# KiUjgf Sit^tiSo 

[0 0 8 7] 
[0 0 8 8] 

, ittibtt, ^B^iiBK&fc^l-v^ 13, fijlgo*-^ ho3 o~4 

o%*m^->^-v^;v^ wt*jre*a twt>nx\<*Zo —mzmmmwu*. &M*&& 

W}%lZ& J 3-LX%}%:*frZi><DX$>2,1)\ ^5c^AXIt®-mig2^-e§tt«> Ulttfc-fc 

a35<0«*fcR*L"rW\ itii, AII8©-f*v?^*/Wwf£ML*v>fc<0&»#ei-;&rt:i&fc 
[0 0 8 9] 

(H4to) m^ftm<D*smtm\zm^2>z\ twx%& 0 zhbzi*^ ^^^^vo 

[0 0 9 0] 

o tfc. tfriBitifi^Mi te&\,*xuwLtz®tfmtmii&m*ftmzGir&&ttmz^> 

[0 0 9 1] 

H4 C^-J-»JE^flfcW«)J: •)JWfcWfc*J&£^»riilBI'?**o EI 6 (a) • (b)ti. 

gi4 Km-rm.ffimfcmwizj3\,>x, Axmn-MmTPj&&2tizwt=?*7F-?mmmx&2> 

o 
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[0 0 9 2] 

(i) Aj:mnr.mm*m-r2>mffiMfemmvtii<Dm 

[0 0 9 3] 

<WI*«*JH«#> 

7 atRWJ#, -LT^lSjKgMtirt&i: 4otV»)5;V*i: fco 
Tv>S, L£rt s o-C. ^0#®{4. ±#«&|!3:&J:O r JBB«6 fc**U T«F8Mt 8 

t^f&&#KT'&iU£#K|M^£tL^ kOT?{4£^ 0 AteftKtt, 
vnHV (PDMS) f©i/'Ja-'/rfA, ^#^r 5f^^rfAfH^L 

[0 0 9 4] 

MrEH&Affi i o f4, 6 & x v^&mmvffi&tf 7 b tzm t tLx&j&ztizTmmt 

[0 0 9 5] 

*Lfcf-a-:/2 2 *W:»7\ COfi-/2 2 &7>LTl&SISB HI^T) 
«t*iJS^f&ii**-el&o dtuii *k KBIfip-c, 1 n 2 1 J: ?- - "7 2 

[0 0 9 6] 
[0 0 9 7] 

T^ffl8^^^7K^*+^^^m^*@ffi^^JK^^«$*^i-*«^-c*^ 
LTI4. #!x.{4\ f h 57J^nxf ®7 yftJI, ->'j3-Vf*W: 
[0 0 9 8] 

±IBiR§l«^ft:fl<I*fllJ*4«Rptciajfe$ir&4o-T?l±ft<, PR3IP2 1 -^-7*2 2 
ffltLTJi, #)x_i4\ K h\ lsV >V*ftfm*ThtL&o WfimottWbW 

v> 0 #S&IJ8T?U\ vU K£#K0jgKfflv>£ 

o 

[0 0 9 9] 

o 
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[0 10 0] 

(2) AXJMXMBBJftoM 

*/>?L4lcAUIHt-3IJR2*r^i-*^J«*H6 (a) • (b) Ci^^tliit^o 
[0101] 

* T > ±m« 3 # «t zrrmmi s *±u*®WLx*mtz u^<, m6 ( a ) k 

^^-^2 2^it>^IS|5^fflv^TT««8^?>7jc^*fK5|-r^>o itU^J:*), Xj§ 
3 07jti#$tf> s AXlI«XgII2 OXffl^<bTi#i£« 8 KX 0 AXfliJfXXIl 2 
tfT^zBhtro ^Oi^CLT, Allien 2 tf*3t#Ji 5 tmmLXWftlr Z> 0 
[0102] 

^.(DX 3 )^, ±^ffl3*5 itTFvM*8 izJ±Jjm*WLlf&ZtK£ *K JE£Mo&v> 

^^jt^ Aiflis-msi 2 ^mmx^^* z t § & 0 * ^ ±»fa« 3 <dj± 

*t 4 £ k tWo 3 fc % ±e CUM^^S 1 ] ( 2 ) -CBMB Lfc i 7 Xi&ffc 
»3^JE*^^< LTAXieK-ftje2S:T*«t*flIKJ»?>^**»^fcJt'<T, 
o»iio;fri!rctt££LfcAXJ©KXfijR2 £ k**T?# S i: t *> fc, 

$v>AXfli«xaj8t2*^"ta*:*HM**^:§ < iotL^ tv^|HUB/S^v> e 
3 <b£, iMS^Mt^^WL, T»ifc«8tt, AXJ3ilfiXE$|2 t±lt 
lt3^JSM9 kraPB««MK*r7 a kJg«6 tKi 4oTv>5„ ^<Dtztb 

, «-e^^^-e^o^JS«6^fif^^ifi]-c AXJ3tK-mm2^S1-^<75-r, A 
XJ©«X*M2 4>IIAte*J: *)-«lRj±-f 
[0 10 3] 

W:#ot, *S&W£Wt, ±KO#jHT% AXffl|«xm«l2 *^jS-t-&*fefe^4fL& 

0 *#»icj±, *5&w^*»^*AxuiftxMo^^«fe-cti, M9 Ktimwumvinm 
3 ©ntiett?^ Axjii«-sm2 5 ^mm^mm.-t^wsL&m.xf 

»JS«c6iJJ:a f IBHI««F«3H-7 b fcffli i K«fc »)^jft$*LTv>a„ ii^TSiftfll 
ttrv^o 2fc^Jc^SAX|&®xmiE^^i*f±. -R&jAMHnffi (/h?L4) 

*«» 3Wi xrrmmm 8 ibwot t l^x-c, 1 2 * 

ffiOEfcfcfiTS-SSifcfcJ: AXJ3&MXSK2 fc^fcLfcOT-C^ffJi 5 
[0 10 4] 

m 2 w&mimn tttztt*^ titzAumm-mm: 2 & ± 19 $fez*ttz 

[0 10 5] 

[Hifeeo] 

[0 10 6] 

mr. HifcfflU H3, H5^J:VH1 3 &v>LH 1 7 \zX »», #3§§§£ $ MriNffiKlft 
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[0 10 7] 

-3^X$LW1r2>h, ±M3 i: LTii, #W0. 1 cm 3 T% JSI9^I$0. 2 m 
m~ 0 . 3 mm©*''J :/o If V O&JBW^o ic® 9 KWU it@0. 1 5 mm 
W/h?L4 £^J&L£o i«6 t Ltl±, Jl£rt*0. 17mm-e. iai8mm«)IMO 
#"9**££fflv^ Jgm6 0±Mffi3 tcift*fl^ 1 0 0nm<D|^7^D-7^1 
5 LtMLfco TJfu-xr)l<mit, (SignaSD <Dfr&m*M 

JitCiflML^o NIHIfiraff#7 b t LTI4, i3l:gtiM^ IWfcTUSk^ 

*f7bOrtSJ±l. Omm-e. i^£J40. 2mnre*ofc 0 ££s F*9PH£#£W 7 b J4, 
VJa-vrfAfr^i^^Ivt WRS^«R#7 b K(4. m.B\U2 1 fc, R3IP2 
1 «j^LTit#7& s 5 O^mMW'J r l>77J^nxf 2 fcfcggttfc 

^UAg-AgC 11®^IV\ T»«Ut8 0JbiaAg-AgC lSIli, v'J 

> /1y?-9 7 >ZfT>-7 (CEZ-2 4 0 0> H*jfcil) SrfflV^ DATVa-/-* 
fflv>TDATr-^:IBiL/: 0 

[0 10 8] 

CUMJ l : W-xWffiC a 2 + »&K + fn^cSffilil) 

£ T> 3 *3 i tTF«;fi 8C, lOOmMKCU 10" 9 MCaCl 2 , 

lOmMHepes (pH7. 4) *#«*J|fcLfco 
[0 10 9] 

fOt, ±*i£» 3 9 fc3&jfc3*Lfc/jN?L4 fc, ^7 7f^3V > (SigmaM 

*K>f K^fflv^T. T»^8rt«0*»ifc&!ft3IU AIJItKuKIl 2 *T«F«C« 8 « 

^H^om^iffil^tttr^SSiL^o ft»$tL^«aEilll5fe»«*fflv»-ce«F«iC*iilE4:Sl3fe 
[0 110] 

ifcK, ±M« 3 £ 4. rTFMtft 8 KmtziTTkfeflMDC a C 1 2 1 mMKSS 

[0111] 

HI 3 14, ^$^AX|g@rmm2 0»'ft:^TL7t^«r^LTV^ 0 AlfltSC 

mm) t <D9tft&$m-? ^ihCi^ ?*M<b#*£T Ucit tfnfflRT? § a o Hi4i: 

> »fc*Lfc«ifc4> h [a 1 5 CMS-Mtt^^to HI 4 (a) (4, Tfc^ 
ifctf* 100 mM KCK 1 0 " 9 M CaCh £-g-tr&£\ Hi 4 ( b ) J4, 

1 0 OmM KCK 1 mM C a C 1 2 *§^<£>m»iL<7> b V-^7^-f 0 C a C 1 2 

36*1 0~ 9 M-C** t #{4-f *A'iPmKbiitiVmx*$>2><7>\ l zttl,, C aC 1 2 

& 1 mMtib^ t&im-yr^* fr&m < & - 1 amm £ ftfco # ^ tt^ 

|>j^>^^>7) f4 220pS (=2 2 0X 1 0" 1 2 A/V) -Cfcofco £tf>Ht(4 
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£<9££J: «9, #3PJ3^m^«3l«£ffl^;z>£i:KJ: 19, £#111^ Jr>^v *)V<d®l'M. 
ZjEmKmfcr-ZZZttfmZtiZo AXJl«z:EM2IfiT07#n-*y;vJi^ 
£M * y * ^ * ;v & £ limmifli]^ £#x_££t&<. mil £ftPJ-f & - 1 tfx~ 

[0 112] 

[HM^J2 :j5i4!|S77^f'» (alamethicin) ft^;V*7©M 

±.%^mmm\<o^y^ )v<DiXh^^, c y 3 (7-7->u77^v/7i) xmytmm 

L/;77^fv> (SigmaSS) * 7 ftj^M^l 0~ 8 MSKK & & J; 

7 K±.mwLm 3 (D7mmzmmLt: 0 77^f-»ii, fDc^m^yv 

m?V *y><DT< y&K, Cy Z^E J y yy?*y3l-)V3r<i *y Y (Cy3 monofunctional 
dye kit, 7 7JKy7S) £fflv^T C y 3 £ h Ci *9 ^5fe^fSj Lfc D 77 

^•^i/^tiMWtt^^^ Kt?&*9. M^<bAXJ3WSC-l;$l2 HggSKM^L'f *yr 
Y*;v£5fcJ&-r& 0 ±TM«t3?i^i-7|c»i: Ltlt 1 OOmM KC L 1 

OmMHepes (pH7. 4) 7Xi$^fflV^; 0 
[0 113] 

o 

[0 114] 

mi 6 (a) K%hfLtz^%nrv^^^y<D^M^tm^x<D^y^y^m<DmM^ 
> 116 (b) CMU'-X^to -roi^t^ ^HJ5cD$0;t^e£J E Bv>£ £ fcjeJ: 

[0 115] 

l%nm 3 : V 7 y v ><o^ffi] 

i"f> ±mHm 3 *J J: OHFigT&W 8 5 0 0mMNa-^^H^ 4 0m 
MHepes (p H 7. 4). 0. 01-0. l//MCa 2 + *»tfc«riRfc Lfco 
[0 116] 

±»«DMf3©Hcli9©/h?L4tc, *X7rfy>3'J>2 0mg/mlf*> 

& t tz mm* y^t:© Axjmsc - mm ^>^;i/i±o>;7/y> s# 

±W'J77y^fftft^;^, SMC y 5 (7v;VytA7r^ 

~>7») ffML/:t, mH^v^;V^AXJitK-mm2 tcj»^$*fco 'J77y 

L , £ <D&m £ 5r'J77y> * * * fctt-fr $ -£ £ i £ «fc 19 fx o o 
[0 117] 

#^tL^^|&0J<omMffl!l^S^fflV^T#--^ J t'^;vmM^M^L^^ib. Cy5 {7 
7ytA77^y7l) -?&%MmVfz 1 - 1 0 n M<D 'J T J V > (Sigmafi) *R_t 

[0 118] 

H17C, 'J7/y>jSMOlil^H/-7 (a) (m* TcurrentJ tW£, ftafi 
(d) Civ>T4P?C) > 'J77i;>^ft^JWfM (b) (H«K Tchan 
nelj £fc^ (e) C*v»T4P9t) £ i^U 7 7 VXD&ftVtL (c) (HI* 

„ TligandJ tmm, (f) Ki3V>T *> H] C) , U77j;>M<Di 

gtohv-;* (d) . 'J77i;>^ft^;vc^t (e) , &J:tf V 7 7 *jy(D$k 
%M (f) y 7yy>SS#ft*;vt vry^vcom^om^tmm^iiiie 

i: *r ITO Kfi 1 9 1 t 'J77v> $ *i* <*> i: WHf U 7 7 5> * * ^ CD 
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[0 119] 

m ^ tztm i- & »t * * 9 v - - > 7 izm v> * c t w-c # a 0 

[0 12 0] 

, £*Lfett % ^IBOlRH^t* V^^R-e*iJ % fJ^O*-^ h??3 0-4 

[0 12 1] 

[m®^w*^m^] 

[0 12 2] 

[m 1 1 *mwKfrfrzmmmfemm<om®mj&*mirmmm-?$>z>o 

[02] (a) tt, 0lC^tlIiiiiCi5v^, lf^$*±iti<7)/WLi: 
&#Lfc#S*^-B#®r®0^*^ (b) tt, AUM-MWSJMI ^ttttl L 

[03] 0 1 lcjF-rm*W5fc«Ell£*v>"t\ T#»»*rfllJ«i-*4M»#*^"t«*» 
films: H-CJbSo 

[@5] 0 4 ^-r^M^e^^v^r, »JE»gi«OJ: V)M;fc&J%MJ&*m-fU 

[0 6 3 (a) a, mi iz^-tmmm^mwK^x, m»mmz±mmm<D*iuz 
m^Ltz^m^m-tu^mmx^^)^ (t>) «, Anu»K-M^#»fc«ttL 
r »<{: l £ «js * ^-r gp^-if m m -e * -s, 0 

[0 8] ^iii^r/fr/^^tgtibJo 

[0 9] «OgjSMI£^*^&£^0^&£ o 

[01 0] «£S£©*¥fflfeOAX]ieK-mK^^fe«r^-tig-C**o 

[011] t*WAIffiS-ll^tt^I?II^t*^tiT^*o 

[01 2] «*o*^^J»±jc^jas*LfcAXffiKz:mffll*^i-H-c**o 

[013] Cffifsfll] ^i5v>T, AXIig-mm^^k^TL^a^**I^L^ 

0-e^-5o 

[014] C^ife^ill] &Cj3V»-C, M^^tLTtm^ Mz-^^t^Jo 

[015] CHife^ai] &c*5v>r, W3fe5*LfcJK*fi[-«aE#tt*^"rigt?ab*o 

[016] (a) tt, (HIM2) H*v>r««$fLfc^jt»«L3tT9p<^">>0 

7pi-0-e*-i)o 

u-* (a) , 'J7;y>SWt^^o» (b) . fei^vryy^o^ 

* (c) . ^tH', 'J7/^>»fWFV-^ (d) > !J7;yvSS#fir 
(e) . fi^Jry^XDM (f) ^^tUt^So 
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